Formation of Gd.1 and Eu.1
Synthesis of 2, 2-Aminoethoxy-chloroethane-N-(quinol-8-yl)acetamide (2a)
2 (0.20 g, 0.69 mmol) was stirred with 1, 2 -dichloroethane (50 ml), and saturated with HCl gas for 30 minutes. The resulting yellow solution was then cooled with an ice bath, and thionyl chloride (0.22 g, 1.87 mmol) added dropwise. The mixture was then warmed to room temperature, and heated to 60 ⁰C for 1 hour. After which, the reaction mixture was concentrated under reduced pressure to leave an orange-red solid, which was recrystallized using ethanol and ether to give the title compound (0.22 g, 99%). Table S1 . Lifetime data for Eu.1 plus Zn.
The lifetime data were fitted using a non-linear regression on graph pad prism. The hydration state was calculated using the equation below: 
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